Evidence for isomerization in myotoxin a from the prairie rattlesnake (Crotalus viridis viridis).
Myotoxin a, from the venom of the prairie rattlesnake, Crotalus viridis viridis, exists as a temperature-dependent equilibrium of two interconverting forms. Reverse-phase high-performance liquid chromatography (RP-HPLC) shows that the two forms interconvert slowly enough at 25 degrees C to be seen as two separate peaks with a molar ratio of c. 1:4. Each peak can be isolated and individually injected to give the same two peaks in the same ratio of areas. The two peaks merge during chromatography at elevated temperatures, indicating an increase in the rate of interconversion. At low temperature, c. 5 degrees C, the individual peaks can be isolated and maintained for several days without reaching equilibrium. Mass analysis by matrix-assisted laser desorption ionization (MALDI) time-of-flight mass spectrometry shows that myotoxin a is present in both RP-HPLC peaks, suggesting that the two resolved forms are conformational isomers. Capillary zone electrophoresis (CZE) also shows two resolved, but interconvertible peaks over a range of pH values. Furthermore, RP-HPLC chromatograms of myotoxin a at concentrations from 0.013 mM to 0.41 mM maintain a consistent ratio of peak areas, without evidence of dimerization. Two-dimensional 1H-NMR nuclear Overhauser enhancement spectroscopy indicates the presence of a cis-proline peptide bond, consistent with an equilibrium mixture of cis-trans isomers; however, addition of peptidyl-prolyl cis-trans isomerase (PPI) does not enhance the rate of equilibration of the RP-HPLC peaks isolated at c. 5 degrees C.